Abstract. The paper highlights and analyzes the renewable energy policy instruments and market developments in Kosovo, with the aim of highlighting policy design and implementation lessons relevant to the wider and faster replication of RES (renewable energy sources) in Kosovo. The promotion of electricity from renewable energy sources is a high priority for several reasons. First of all the obligation rise from Kosovo's membership in the Energy Community Treaty of South East Europe, the security and diversification of energy supply, environmental protection and social and economic cohesion. RES-E (renewable energy sources -Electricity) penetration, support schemes and certificate of origin will be presented in the context of Kosovo energy market. Successful policies also take into account real market factors and barriers, the need for simplicity and accountability, minimum costs and profitability levels.
Introduction
During the 1990s, a deep transformation and restructuring in the electricity industry took place in many countries. The restructuring included privatization of state-owned enterprises, the separation of potentially competitive activities from natural monopoly activities, the creation of competitive wholesale and retail markets, and the application of performance-based regulatory mechanisms to the remaining regulated segments. The current electricity market in Kosovo is organizationally, technically and commercially recovering from the conflict of 1999. The Kosovo electric power system is in transition from vertical monopoly system to a market-driven commercial environment with well defined development goals agreed in the Energy Community Treaty of South East Europe (ECTSEE), [2] . The Kosovo today is an independent state located in South East Europe and is land-locked, a territory of 10,887 km 2 and with a population estimated up to 2.1 million [8] . Since NATO (North Atlantic Treaty Organization) intervention in 1999, Kosovo was administrated by the United Nations under Security Council Resolution 1244 (United Nation Interim Administration Mission in Kosovo -UNMIK) up to 2008, when following the conclusions of the political process Kosovo has declared independence. Membership in the European Union (EU) is the goal of Kosovo's Government thus, the harmonization of its legislation with the European Union (EU).
Electric Power Sector Development in Kosovo
The structure of the Kosovo electricity sector is an important background variable for understanding the current stage of developments of RES-E. The Kosovo Parliament has adopted the Energy Strategy of Kosovo up to 2018, [10] . The primary legal and institutional framework for the restructuring and development of the Kosovo electricity market has been put into force [9] . The laws define who is responsible for various functions, which activities will be monopolies and which ones competitive as well as its regulation, etc. According to the primary lgislation, secondary legislation has been developed. The Ministry of Energy and Mine of Kosovo (MEM) was established in the beginning of 2005 and is responsible for the strategy and policy making for the energy sector. Energy Regulatory Office (ERO) is completely autonomous from any governmental department and exercises economic regulation in the energy sector with a key objective to "Set the Regulatory Framework for a transparent and non discriminatory energy market based on free market principles and promote competition". Stakeholders include: policy makers-parliament, goverment, sector regulator -ERO; electricity providers -KEK (Korporata Energjetike e Kosovës) suppliers, generation and distribution, transmission operator and market operator; customers: large industrial and commercial customers, households; development partners and investors; civil society organizations including non-governmental organizations, labor unions, industry and business associations, and media; and oversight entities responsible for enforcing laws and regulations such as the ombudsman, judiciary, and audit offices. Currently the power sector of Kosovo is operated by the public owned electric enterprise called "Korporata Energjetike e Kosovës" Joint Stock Company (J.S.C.) and Kosovo Transmission System and Market Operator J.S.C. (KOSTT). Generation. Kosova has a substantial potential for electricity generation (lignite). The electric system of Kosovo is primarily supplied by two licensed KEK thermal power plants using lignite obtained from nearby mines: Kosovo A with an installed capacity of 800 MW and Kosovo B with 678 MW, bringing it to total installed capacity of 1515.2 MW. Besides these plants, there are small hydro power plants with a total installed capacity of 43 MW. During the period 1989 -1999, due to inadequate maintenance and political conflict, the reliability and the net output of the generating units and equipment has been seriously affected. Therefore, the actual available capacities are reduced to 970 MW, the peak demand during the winter period is more over 1100 MW.
Fig. 2 Current Transitional market model in Kosovo
The KEK Distribution System Operator (DSO) is licensed by ERO and covers whole territory of Kosovo. The KEK also has the license for public supply and trade export-import and is responsible for all commercial activities including collection and customer services. Kosovo current market structure is transitional and presented in the Fig. 2 . At present, while there are no legal restrictions on entry of new generators or suppliers, the Kosovo market effectively operates as a "single buyer model". Retail supply is dominated by public owned KEK, that include coal mines, generation, distribution. Administrative decisions issued by the Ministry of Energy and Mines permits all customers connected at 10 kV and above to apply for a certificate of eligibility from ERO, allowing them to switch to an alternative supplier. By year 2015 by ECTSEE all customers should be eligible. Kosovo intends to introduce a bilateral contracting electricity market model accompanied by a balancing mechanism. However, the full market has yet to be implemented and instead an interim set of rules are used which do not apply imbalance charges and where bilateral contracts are not put in place. Access to the network. For the organization of the network access, Kosovo has chosen the regulated third party access system. Unbundling. The Kosovo transmission system is already independent from generation and distribution activities. The KEK licensees have already unbundled the accounts. The decision for legal unbundling of the Distribution Network from KEK Generation has been made in 2009 and this process will be completed in 2011, due to the process of privatization of DSO and Public Supplier. Electricity and the environment. The Ministry of the Environment and Spatial Planning holds the environmental responsibilities in Kosova. Kosovo is not member of any agreement relating to the climate change, but it is expected in future to manage CO 2 and the gas emissions in general. As member of ECTSEE: each Contracting Party shall endeavor to implement the EU Directive's concerning pollution and emissions. Supply-Demand: After the conflict of 1999 evolution of electrical energy production and consumption in Kosovo is closely linked to political events and to the resulting economic changes. The domestic generation, did not fulfill energy demand since 1999. As consequence the planned load shedding are carried out mainly when demanded consumption cannot be covered by domestic generation production and there is lack of import, or due to limitation of transmission network capacities. The lack of domestic electricity generation capacities has been covered by imports of energy, and by organized predetermined load shedding, according to respective schemes. Energy supply, actually electricity demand in Kosovo is covered by: three units of (lignite-based) "Kosovo A" Thermal Power Plant (TPP) and two units of "Kosovo B" TPP, having an overall capacity of 870 MW; "Ujmani" hydro power plant (HPP) with a capacity of 35 MW; and "Lumbardhi" HPP with a capacity of 8.3 MW.
Tab. 2 -Electricity Generation Forecast (GWh/yr)
The overall generation capacity is therefore slightly over 900 MW. The remaining electricity demand is met from imports. Import of electricity is relatively expensive, and certainly it will increase more in the near future due to significant lack of electricity in the region. The present importing/exporting capacity is 450 MW. Power generation forecasts for the period 2009-2018 have been prepared by MEM based on expected power generation from existing power plants, including continued operation of several units of "Kosovo A" TPP until 2017, "KosovoB" TPP, existing HPP and new ones planned to be built, "New Kosovo" TPP with 2x300 MW. Domestic electricity supply is envisaged to evolve as follows: Power generation from Kosovo A TPP, operating with A3, A4 and A5 units, and this requires investments for maintenance and overhauls, thus enabling these units to operate until the end of 2017, when they will be decommissioned; Power generation from Kosovo B TPP, operating with B1 and B2 units, (it is anticipated that these two units will be rehabilitated during the period 2013 -2014, this will include investments required to meet emission standards under the EU Directive on Large Combustion Plants), and will continue their commercial operation until 2027 -2030; Power generation from existing "Ujmani" HPP which, with maintenance and rehabilitation, could continue its commercial operations for a long-term period. -Power generation from the small "Lumbardhi" HPP;
Power generation from the new"Zhur" HPP, projected to be constructed by 2014 and to begin its commercial operation by 2015; Power generation from the "New Kosovo" TPP. Its first generation unit is expected to enter into operation in 2016 and the last one by 2019. Based on the above assumptions, electricity generation from domestic power plants for period 2009-2018 is shown in Tab. 2.
Fig. 3 Losses in distribution network, technical losses and commercial
Network losses. Theft of electricity after the conflict is still present and has detrimental effect on the day-to-day operations of a KEK, along with high technical and commercial losses, are major problems in electricity sector in Kosovo and this has the direct impact to the economy. Actually KEK is not in position to collect all billed electricity. Sector planning. In a competitive electricity sector, market signals and projections of demand and supply guide the investment plans of electricity utilities. Planning is crucial for the utilities' continuing profitability and viability. Licenses in Kosovo are obliged to submit short and long term planning to ERO for approving. Sector financial management. The actors of Kosovo electricity market are expressing weaknesses in the financial management system with having direct influence in viability and sustainability of the sector. Setting electricity prices at levels that ensure cost recovery and promote efficiency, strengthening the collection of payments, and enforcing accountability for performance are crucial for future development of Kosovo electricity sector. In Kosovo however, setting appropriate price levels may be difficult due to affordability of population and weak institutions. Procurement in the sector includes: import of electrical energy, equipment and spare parts for power generation plants, transmission and distribution facilities; supply of oil, electric meters, cables, and other items; vehicles and equipment; and services. Procurement in Kosovo is subject to the public procurement laws requirements and donors' requirement. Privatization of utilities and new generation investments. The critical issue for Kosovo today is security of supply. The "Kosovo Energy Strategy 2009-2018" [10] , sets the goals for developing a sustainable energy sector, which includes also involvement of private investments in generation and mining and privatization of the distribution network. There is a process of tendering for construction of new TPP 2x300 MW, called "New Kosovo", privization of existing TPP Kosovo B, and of Distribution and Supply businesses. The market environment, within which renewable energy deployment in Kosovo takes place, contains many uncertainties, since the new coal generation investment most probably will be under long power purchase agreement and some type of single buyer market design. The effects of privatization and commercialization on renewable energy are difficult to judge. The environmental effects of privatization can be positive or negative, depending on such factors as the strength of the regulatory body and the political and environmental policy situation in a country and affordability of customers. Private utilities are more likely to focus more on costs and less on public benefits, unless specific public mandates exist. On the positive side, privatization may promote capital-intensive renewable energy by providing a new source of finance-capital from private debt and equity markets.
RES and its Policy Context
Kosovo has substantial potentials for expanding the use of renewable energy sources in electricity generation. Based on the currently available data and our estimates, the medium-term potential may support, by 2020, RES generation in the level of 2.5 TWh per year. Other energy potentials are as follow: Solar energyThe total annual radiation in Kosovo varies between 1,100 and 1,250 kWh/m2/year. Biomass -various types of biomass are available in Kosovo. The major contribution to the biomass resource is from wood; additional contribution comes from livestock waste and agricultural waste. Agriculture biomass in the form of straw is produced in many municipalities by a large number of small farmers. Solid waste -a preliminary assessment of the solid waste resources indicates that limited contribution to energy generation can be expected. Wind power -the present available wind data for Kosovo do not indicate that sufficient wind energy resources are available in Kosovo for viable utilization. Geothermal energy -the results from surveys of available boreholes indicate low water and soil temperatures. The temperatures are lower than required for heating purposes and electricity generation. However, the present boreholes are only few hundred meters deep; temperature measurements in boreholes of 2-3 km depth may give a better basis for evaluating the available potentials for geothermal energy resources in Kosovo. By 2010 Kosovo has around 3% of total energy production from renewable energy, consisting mainly of hydro and wind power.
By early 2010, policy for renewable energy at the national level existed in at least 85 countries worldwide, including all 27 European Union member states. In 2008, all 27 EU countries confirmed national targets for 2020, following a 2007 EU-wide target of 20 percent of final energy by 2020, but more than two-thirds of the thouse countries with existing national targets were aiming for 2020 or beyond in some manner, [6] .
Tab. 3 Indicative targets for electricity consumption produced from RES (GWh).
To fulfil the mandate contained in the Law on Energy, in 2007, the Kosovo Government set indicative targets for consumption of electrical energy and heating from renewable sources and cogeneration, Tab.3. If extrapolated to 2020, they would envisage RES-E production to reach 1 TWh. In the study [5] targets for renewable energy by 2020 have been calculated for each of the seven Contracting Parties of ECTSEE, as set out in the new Renewable Energy Directive 2009/28/EC. Kosovo in total has 33.9 % energy consumption from RES. The calculation of the 2020 target involves three elements: share of renewable energy, base year 2005, flat-rate increase, additional residual effort determined on the basis of relative GDP per capita, but the study has highlighted considerable problems with availability of reliable data related to the biomass consumption statistics including inconsistent data collection and measurement methods across. Good national policies can support renewable energy development by driving markets, providing certainty in the investment market, and incorporating the external benefits of the technologies into cost/benefit calculations. Kosovo is committed to comply with RES directives requirements listed by ECTSEE and in conformity with the above, have harmonised the primary and secondary legislation on RES [9] .
Energy Strategy of the Republic of Kosovo [10] , pays special attention to compliance with European Union Acquis, the provisions of which are compulsory for Kosovo, as it has taken over these responsibilities through its membership to the Energy Community Treaty. The Strategy aims to stimulate rational use of energy and increased energy efficiency as well as utilization of renewable energy resources and introduction of new technologies for implementing the environmental standards as set forth by law.
The various responsibilities and duties on RES per key stakeholder are:
•MEM develops the Strategy Implementation Programme which defines programs for incentives for the investment in RES;
prepares Implementation Programmes to promote RES, proposals for incentives and secondary legislation, after consulting the Energy Regulatory Office; each year establishes Indicative Targets for the consumption of electricity or heat generated from RES or cogeneration;
• Energy Regulatory Office: Approves standard rules on costs for grid connections, in consistency with the Energy Strategy, based on objective, transparent and nondiscriminatory criteria, taking particular account of all the costs and benefits associated with the connection of these producers to the system, in setting tariffs, provide sources of funding through tariffs, implemented by TSO, operating under transparent procedures; entitled to grant certificates of origin to energy enterprises that generate electricity using RES or waste and co-generators that produce electricity and heat in a single plant; Through tariff methodology will encourage interruptible rates, load balancing rates and other mechanisms to improve energy efficiency and demand side management, including consideration of the development of RES.
• TSO dispatching generation, gives priority to generation using RES as permitted under the Grid Code and other applicable rules and regulations.
• TSO/DSO establishes and publishes standard rules on who bears the costs of technical adoptations, such as grid connections and grid reinforcements, necessary to integrate new generators feeding electricity produced from RES into the interconnected system. Such shall be aproved by ERO; Provide any new generator wishing to be connected with a comprehensive and detailed estimate of the costs associated with the connection.
• Supplier gives purchasing priority to electricity for which a certificate of origin has been issued, required to purchase at a regulated price the entire amount of electricity for which a certificate of origin has been issued and are part of support fund to meet the needs of electricity consumption in Kosovo. The contrcating of RES is based on long Power Purchase Agreement.
RES-E Support Mechanisms
Today in the world a great number of countries, developed and transition countries, have some type of policy to promote renewable power generation [6] . In assessing different schemes for RES-E promotion and their suitability for implementation in Kosovo [1] , the following criteria are relevant: -the legal requirements; -the relative performance of the different types of instruments, both from a theoretical point of view and in practice;-the specific circumstances of Kosovo. In terms of the legal requirements, the provision in the Kosovo Law on Electricity suggests the use of a feed-in tariff scheme, and use the Certificate of Origin (CoO) as part of the scheme. In fact, the international experience suggests that feed-in tariffs are particularly effective in promoting the use of renewable energy in electricity generation. Investors like feed-in tariffs because they provide certainty on the revenue stream from the sale of electricity produced from renewable.
The present analysis of RES-E in Kosovo is based on an incremental approach [1] , and for that reason identification of the incremental supply is needed, meaning the net increases in conventional generation above the existing levels from 2008. Tab. 2 shows that the "incremental conventional generation" in 2020 is 13.840 GWh/year. In addition, it is important to point out that if any of the planned conventional units does not enter into operation before 2020 and additional energy is needed to fulfill forecasted demand, then imports will provide the energy to fill the gap. Therefore, the imports as a source of power supply cannot be disregard. In basic economic theory, one prerequisite for economic efficiency is that the marginal benefit of any given activity equals its marginal cost. This would require that the marginal social benefit attributed to the consumption of, say, one kWh of electricity, is exactly offset by the marginal social cost of generating this kWh. When analyzing policies to promote RES-E, the main concern is how to allocate electricity generation amongst available technologies, such as RES and conventional sources of energy. In this respect, economic efficiency would require that marginal social generation costs are equalized across the different sources. This is known as the principle of 'equi-marginality' in economic theory [1] . While defining economic efficiency one need to bear in mind the difference between static efficiency and dynamic efficiency. Static efficiency implies that no other allocation of generation capacity amongst different RES-E will yield a lower overall cost of providing a given share of RES-E. All it takes to achieve this static efficiency is a uniform price which will then provide different RES-E technology specific penetration. Here the main focus is on potentials and costs of RES-E in Kosovo and therefore on the level of support required to promote their development.
The analysis presented for assessing the requirements and impact of promoting RES-E in Kosovo is based on: General assumptions (target year, static or dynamic efficiency considered, incremental or total modeling, etc.); Social and private supply curves (given costs or probabilistic approach, potential estimation by RES class, discount rate, monetization of externalities, etc.); and Demand side perspectives (energy efficiency, demand forecasting, etc.). Net electricity demand in Kosovo reached 4.45 TWh in 2008. According to existing estimations, future net electricity demand may increase up to 7-7.4 TWh in 2018. In order to obtain medium-term values, we have extrapolated those values and obtained a forecasted demand in 2020 at 7.4-8 TWh, as shown in Fig.3 . For the purpose of the present analysis, we have employed an "incremental" approach and made reference to the medium demand growth scenario. Therefore, incremental demand in Kosovo in 2020 is approximately 3 TWh and, if we assume an additional 10% for transmission losses, gross incremental demand in 2020 becomes 3.3 TWh. The supply curve for each RES-E technology is based on the medium-term potential -not all the theoretical potential -and on the actual costs for the different technologies. Also, this medium-term potential does not cover more that 20% of total demand. Another issue that is important to point out is that Kosovo has no accurate estimation of potentials for any RES technology.
Fig.5 Total RES-based Power Supply curve for 2020
The combined RES-E supply curve for 2020 is obtained by adding up the supply curves for the different technologies, separately for RES-E from small hydro, wind, solar PV, biogas and biomass, describing the way in which the supply curves have been constructed, including resource-specific estimated medium-term potentials and economic merit order. The total incremental RES-E supply curve for Kosovo in 2020 is illustrated in Fig.5 . According to analysis, the total medium-term potential for RES-based on-grid power generation in Kosovo is around 2,550 GWh/year. The supply curve is relatively elastic, from 75 €/MWh to 120 €/MWh up to 2,330 GWh, and then becomes extremely steep because of the high cost of some technologies such as solar and biomass. The targets defined by MEM may be achieved in at least two different ways: -one possibility is to set a single feed-in tariff common to all RES-E technologies. This tariff will allow the overall RES-E target to be achieved, but it may not deliver the technology-specific targets; the other possibility is to set multiple feed-in tariffs with the objective of achieving each technologyspecific target and therefore the whole RES-E target as well. Fig.8 shows the RES-E supply curve and the tariff that allows achieving the total RESE indicative target. The Figure indicates that a single feed-in tariff of €85.14/MWh corresponds to the incremental RES-E penetration target. The resulting technology penetration mix based on this single feed-in tariff level is illustrated in Fig.7 .
Fig.7:
Technology-specific Penetration under Single FIT (GWh/year; %)
Fig.8 Otimal RES-E penetration under private costs
Support Scheme and Certificate of Origin. ERO has adopted the Rule for Support Scheme based on provisions of Kosovo Laws with main objectives: to promote the development of electricity generation capacity using renewable energy sources in a transparent manner; to attract domestic and international investors by providing a conducive environment for investing in generation capacity using renewable energy; to support, or at least not hinder, the development of a competitive electricity market, in Kosovo or regionally, when the conditions of the electricity sector(s) allows it; to be compatible with Kosovo participation in "Joint Projects" with EU Member States, as envisaged in Article 9 of Directive 2009/28/EC; to be simple and cost-effective to implement. Also have been adopted the Rule for the issuing and usage of CoO in respect to electricity produced from RES-E, waste and in Cogeneration Heat Plants.
The Support Scheme described above is shown graphically in Fig. 9.   Fig.9 Kosovo "hybrid" Feed in Tariff/CoO Scheme
Conclusion
The paper presents the renewable energy policy instruments and market developments in Kosova. The promotion of electricity from renewable energy sources is a high priority for several reasons, first of all obligation rise from membership of Energy Community Treaty of South East Europe, the security and diversification of energy supply, environmental protection and social and economic cohesion and obligation. RES-E penetration, support schemes and certificate of origin are presented in context of Kosovo energy market. Successful policies also take into account real market factors and barriers.
